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(57) ABSTRACT 

A shank ?tting structure simple in structure and easy to 
machine and assemble. A shank (20) has an external diam 
eter large enough to alloW it passage in a state Where a detent 
member (5) is moved bach radially outWard, and includes a 
stepped portion (21) for butting by providing a small diam 
eter portion on the end side an d a recess (23) for housing the 
projecting part of the detent member (5) formed in the tip 
part. On the internal circumferential face of an opening part 
(2) of an arbor A, a ?rst sleeve (6) is provided and pressed 
by an elastic member (8) toWard the edge of the opening in 
such a Way that its tip comes into contact With the stepped 
portion (21) of the shank (20) and its external circumferen 
tial face can keep the detent member (6) back toWard the 
external circumference. A holding hole (9) for holding the 
detent member (5) Within the range of its sliding movement 
is made in the Wall of the arbor A, and a second sleeve (3) 
capable of being moved back toWard the base end and 
pressing the detent member radially inWard by the inner 
circumferential face When the second member is moved 
back toWard the base end is disposed on the external 
circumferential face of the arbor. 

14 Claims, 10 Drawing Sheets 
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QUICK ATTACHMENT STRUCTURE FOR 
DRILL SHANK 

This application claims the bene?t of Provisional Appli 
cation No. 60/039,563 ?led Feb. 8, 1997. 

TECHNICAL FIELD 

The present invention relates to a shank attaching struc 
ture in Which a shank can be attached and detached to and 
from an arbor on a drilling machine side With one touch, that 
is, quickly and easily. 

TECHNICAL BACKGROUND 

Conventionally, there has been a shank attaching structure 
capable of attaching and detaching, With one touch, a shank 
of a cutter to and from an arbor having a base end portion 
?xed to a drilling machine (a electric hand drill or a drilling 
machine). In the one-touch type shank attaching structure, 
the shank of the cutter can be attached to the arbor With one 
touch by means of an engagement mechanism provided 
betWeen the arbor and the shank by only inserting the shank 
of the cutter upWard into an opening portion formed on a 
loWer face of the arbor. 

In the one-touch type shank attaching structure, hoWever, 
a ring-shaped member (sleeve) provided on the outer periph 
ery of the arbor should be relatively rotated With respect to 
an arbor body When the shank is to be detached from the 
arbor. With such a structure, for example, there is a disad 
vantage that the shank drops doWn if something comes in 
contact With the ring by mistake during the rotation of the 
drilling machine. In such a structure, furthermore, it is 
necessary to grip the shank by one of hands and to grip and 
rotate a ring-shaped member provided on the outer periphery 
of the arbor by the other hand, thereby relatively rotating the 
ring-shaped member With respect to the arbor body in an 
ordinary detaching Work. More speci?cally, When the Work 
of detaching the shank is to be performed, both hands should 
alWays be used inevitably. 
With the shank attaching structure, furthermore, a con 

cave portion for accommodating a part of a ball acting as an 
engagement member to be projectable into the inside diam 
eter side should be provided on the inner peripheral face of 
the ring-shaped member. The depth of the concave portion 
becomes deeper in one rotational direction (almost U-shaped 
as seen in a section), that is, the internal face of the 
ring-shaped member (sleeve) is processed and the depth of 
the concave portion is gradually changed. Therefore, a 
special machine tool is required and a machine Work is 
dif?cult to perform. As a result, a manufacturing cost is 
increased. In the shank attaching structure, furthermore, a 
plurality of coiled springs With small diameters should be 
provided for springs to energiZe the ring-shaped members in 
the direction of the rotation on the internal face of the 
ring-shaped member against the direction of the rotation. 
Accordingly, an inclined hole for holding the spring should 
be formed on the inner peripheral face of the ring-shaped 
member and the outer peripheral face of the arbor body, and 
assembly should be performed With the spring held in that 
state. As a result, a very dif?cult Work should be inevitably 
carried out. In particular, it takes plenty of time and requires 
labors for processing to form the inclined hole With a 
predetermined angle on the inner peripheral face of the 
ring-shaped member. Furthermore, the above-mentioned 
one-touch type shank attaching structure is complicated. 
Therefore, a coolant cannot be supplied from the inside to a 
cutting edge portion of the tip of the shank. Accordingly, the 
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2 
coolant should be supplied from the outer periphery of the 
tool. For this reason, the coolant should be scattered to 
perform a drilling Work. As a result, there has been a 
draWback that the coolant contaminates the circumference of 
a portion to be drilled and is scattered over an operator. 

The present invention has been made in consideration of 
the circumstances, and it is an object of the present invention 
to provide a shank attaching structure Which eliminates the 
above-mentioned draWbacks. 

DISCLOSURE OF THE INVENTION 

In order to solve the above-mentioned problems of the art, 
a ?rst aspect of the present invention is directed to a shank 
attaching structure in Which an engagement member is 
provided on an inner peripheral face of an opening portion 
formed on a tip of an arbor so as to freely retreat in a 
direction of an outside diameter, and a shank provided on a 
base end of a cutter is detachably attached to the opening 
portion of the arbor With one touch, 

Wherein the shank is formed to have such an outside 
diameter as to pass in a state in Which the engagement 
member provided on the arbor retreats in the direction of the 
outside diameter, a diameter of a base end portion of the 
shank is further reduced to form a stepped portion for 
abutment, and a concave portion(s) for accommodating a 
projected portion of the engagement member projected in a 
direction of an inside diameter is /are formed on a tip side 
portion of the stepped portion, 

a ?rst sleeve is provided on the inner peripheral face of the 
opening portion of the arbor in such a manner that a tip of 
the ?rst sleeve can abut against the stepped portion of the 
shank to retreat toWard a base end side and the state in Which 
the engagement member is caused to retreat in the direction 
of the outside diameter can be kept by an outer peripheral 
face of the ?rst sleeve, 

a holding hole for holding the engagement member in a 
slide operation region of the ?rst sleeve is formed in a Wall 
portion of the arbor, 

the state in Which the engagement member retreats in the 
direction of the outside diameter is kept until a tip of the ?rst 
sleeve pressed toWard an open end by an elastic member to 
be abut by the stepped portion of the shank, 

a second sleeve is provided on the outer peripheral face of 
the arbor for being moved in at least one of directions of an 
aXial tip and a base end, pressing the engagement member 
in the direction of the inside diameter by the inner peripheral 
face of the second sleeve With the movement in one of the 
directions, and accommodating the engagement member in 
the direction of the outside diameter Without the movement 
in one of the directions, and 

the second sleeve is pressed in one of the directions by an 
elastic member, thereby keeping a state in Which the engage 
ment member is accommodated in the concave portion of 
the shank, and the second sleeve is moved in a direction 
opposite to the one of the directions against elastic force of 
the elastic member, thereby causing the engagement mem 
ber to retreat in the direction of the outside diameter. 

According to the shank attaching structure in accordance 
With the present invention, When the second sleeve is simply 
caused to slide in one of the aXial directions (the direction of 
the base end side or tip side) against the elastic member, the 
press of the engagement member in the direction of the 
inside diameter is released so that the engagement member 
retreats (moves) toWard the outside diameter in the radial 
direction. As a result, the engagement of the shank by the 
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engagement member is released. Consequently, the shank of 
the cutter can easily be detached from the arbor. 
Furthermore, When attaching the shank to the arbor, the 
shank is simply inserted into the opening portion of the 
arbor. Consequently, the stepped portion for abutment of the 
shank causes the ?rst sleeve to retreat toWard the base end 
side of the arbor. As a result, the engagement member 
projects toWard the inside diameter in the radial direction. 
By the inserting operation, the engagement member is 
moved over the outer peripheral face of the shank in the 
axial direction in contact thereWith. As a result, a projected 
portion of the engagement member toWard the inside diam 
eter side is accommodated in the concave portion formed in 
the shank. Thus, the shank is held in the arbor. 

Accordingly, an operator can simply insert the shank into 
the opening portion of the arbor When attaching the shank, 
and can easily detach the shank by causing the second sleeve 
to slide toWard the tip or the base end side against the elastic 
member. In other Words, the shank can easily be attached 
and detached to and from the arbor by one hand. 
Furthermore, the second sleeve slides in one of the direc 
tions (the direction of the tip side or base end side) so that 
the shank can be attached and detached. Therefore, even if 
something abuts against the second sleeve by mistake in the 
direction of rotation as in a conventional manner, the shank 
never drops off. In the structure in Which the engagement of 
the engagement member is released by pressing the second 
sleeve toWard the base end side and causing the second 
sleeve to slide toWard the tip side, particularly, even if the 
second sleeve abuts against a foreign substance or a projec 
tion on the side of an object to be drilled, the engagement 
state of the shank is not affected. Therefore, such a structure 
is excellent in Workability. 

In respect of Works, the shank attaching structure accord 
ing to the present invention can be obtained by circular 
Works or a combination thereof. Therefore, the structure is 
easy to Work and can easily be assembled. 

In the shank attaching structure, if the engagement mem 
ber is a ball(globe), the elastic member for pressing the ?rst 
sleeve is formed of a coiled spring having such a dimension 
as to cause the outer periphery of the coiled spring to be 
provided along the inner peripheral face of the opening 
portion of the arbor, and the elastic member for pressing the 
second sleeve is a coiled spring having such a dimension as 
to cause the inner periphery of the coiled spring to be 
provided along the outer peripheral face of the arbor and to 
cause the outer periphery of the coiled spring to be provided 
along the inner peripheral face of the second sleeve, and the 
shank attaching structure can particularly be formed simply 
and becomes easy to Work and assemble. 

Furthermore, in the shank attaching structure Wherein the 
opening portion of the arbor is extended toWard the base end 
side to form a hole portion for supplying a coolant and to 
form, on the hole portion, a through hole having a tip open 
and extending in a radial direction is formed on the hole 
portion, a ring member is rotatably attached to the arbor on 
the outer periphery of the arbor Where the hole is positioned, 
and a sealing member for a liquid seal is provided betWeen 
the ring member and the arbor, and 

a passage for inserting the coolant from an upper end 
toWard a tip side is formed in an axial core portion of the 
shank, it is possible to provide a drill capable of supplying 
the coolant from the inside of the rotating shank to a cutting 
edge portion also in the one-touch type shank attaching 
structure. 

Moreover, in the shank attaching structure, a coiled spring 
is provided in the hole portion for supplying the coolant, and 
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4 
a center pin is provided in a inserting hole of the shank so 
as to retreat toWard the hole portion side in such a manner 
that it is pressed toWard a tip (of the center pin) side by the 
coil spring and the tip projects from a tip of a cutter, and 

a ?ange portion is formed in a base end portion of the 
center pin for being engaged With the shank side When the 
center pin projects, and a liquid sealing mechanism is 
formed for performing a liquid seal in a state in Which the 
?ange portion abuts against an engagement face of an upper 
end of the inserting hole With Which the ?ange portion is 
engaged, so that the coolant can be supplied to the cutting 
edge portion side only during necessary drilling. 
Accordingly, the structure is excellent in that the coolant can 
be prevented from being consumed Wastefully and the 
coolant is not scattered unnecessarily. In addition, the liquid 
sealing mechanism is constituted by the center pin and the 
inserting hole for supporting the same. Therefore, a very 
simple structure can be obtained. 

Furthermore, in the shank attaching structure, the ?ange 
portion and the engagement face forming the liquid sealing 
mechanism comprise tapered faces Which are contacted each 
other, it is possible to obtain the liquid sealing mechanism 
Which is simple, reliable and durable. 

In the shank attaching structure, a groove for forming a 
coolant passage is provided beloW a position Which is loWer 
by a predetermined dimension based on a loWer part of the 
?ange portion of the center pin in the composition Which 
includes the outer peripheral face of the center pin and the 
inner peripheral face of the inserting hole of the shank Which 
is in contact With the outer peripheral face, the supply of the 
coolant can be started only When the center pin enters the 
position Which is loWer by the predetermined dimension, 
that is, the cutting is started and the coolant is required. 
Therefore, the coolant can be prevented from being con 
sumed Wastefully. 

Furthermore, in the shank attaching structure in Which the 
position that is loWer by the predetermined dimension is 
substantially equal to a dimension With Which the center pin 
projects from a cutting edge portion on the tip of the shank 
toWard the tip side in a free state in Which the center pin is 
pressed from the base end toWard the tip by the coiled 
spring, the coolant is supplied only When the cutting is 
started. Therefore, it is possible to obtain the structure Which 
avoids Waste and is excellent. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a sectional vieW shoWing a right half portion of 
the Whole construction of a shank attaching structure accord 
ing to a ?rst embodiment of the present invention. 

FIG. 2 is a sectional vieW shoWing a right half portion of 
the construction on an arbor side With a cutter detached from 
the shank attaching structure illustrated in FIG. 1. 

FIG. 3 is a sectional vieW taken along an arroW I—I in 
FIG. 2. 

FIG. 4 is an enlarged vieW shoWing a main part of a cut 
right half portion of an opening portion of an arbor illus 
trated in FIG. 2. 

FIG. 5 is an enlarged vieW shoWing a main part of the cut 
right half portion of the opening portion of the arbor With a 
shank of the cutter inserted therein as illustrated in FIG. 1. 

FIG. 6 is a partially enlarged vieW shoWing the detailed 
construction of a center pin of the cutter Whose tip and right 
half portion are illustrated in FIG. 1 and that of a through 
hole portion of the cutter through Which the center pin is 
inserted. 
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FIG. 7 is a sectional vieW showing a right half portion of 
the construction on the arbor side With a cutter detached 
from a shank attaching structure according to a second 
embodiment. 

FIG. 8 is a sectional vieW shoWing a right half portion of 
the Whole construction of the shank attaching structure 
according to the second embodiment illustrated in FIG. 7. 

FIG. 9 is an enlarged vieW shoWing a main part of the 
shank attaching structure illustrated in FIG. 8. 

FIG. 10 is an enlarged vieW shoWing a state in Which a 
center pin is brought into the base end side of the arbor in 
the shank attaching structure illustrated in FIG. 9. 

FIG. 11 is an enlarged sectional vieW taken along the line 
II—II in FIG. 10, shoWing a groove formed on the peripheral 
face of the center pin for supplying a coolant. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

While a shank attaching structure according to an embodi 
ment of the present invention Will be speci?cally described 
beloW With reference to the draWings, the present invention 
is not restricted to the present embodiment. 
First Embodiment 

In FIGS. 1, 2 and 3 shoWing a ?rst embodiment, Adenotes 
an arbor and B denotes a cutter. The arbor A has an opening 
portion 2 on a tip of an arbor body 1 (a loWer end in FIGS. 
1 and 2) and a second sleeve 3 is slidably provided in an 
aXial direction (a longitudinal direction : a vertical direction 
in FIGS. 1 and 2) along an outer peripheral face 1a of the 
arbor body 1 on the outer periphery of the opening portion 
2 as shoWn in FIG. 1 or 2. In addition, the second sleeve 3 
is pressed toWard the base end side of the arborAby a coiled 
spring 4 in the present embodiment. 

It is possible to employ such a structure as to press the 
second sleeve 3 toWard the tip side of the arbor A on a 
direction basis. The coiled spring 4 is provided to have an 
inner periphery formed along the outer peripheral face of the 
arbor body 1 and an outer periphery formed along the inner 
periphery of the second sleeve 3. 

The second sleeve 3 shoWn in FIGS. 1 and 2 is formed by 
three members, that is, a body 3A, a cover 3B and a cover 
3C Which are ring-shaped respectively as enlarged in FIG. 4. 
An inner face of the body 3A is provided With an annular 
groove 3a (an annular shape formed by a substantially round 
locus) having a U-shaped section for accommodating a part 
(an outside part) of a metallic ball(globe) 5 acting as an 
engagement member and a groove 3b for engaging the 
coiled spring opened on a loWer end. The cover 3B is made 
of a synthetic resin. The cover 3B covers an upper end of the 
body 3A and is integrally ?xed by means of an engagement 
structure 3d including concave and conveX portions formed 
thereon. The cover 3C is made of metal, and a loWer end 
thereof is bent toWard the body 3A side to engage a loWer 
end of the coiled spring 4 and an upper end thereof is 
attached (caulked) in the body 3A and is integrally ?Xed 
thereto With the loWer end of the body 3A covered With the 
upper end. On the arbor body 1 side are provided an 
engagement ring 40 for regulating a slide region in the 
direction of the base end of the second sleeve 3 and a stopper 
41 for preventing drop-off toWard the tip side. The second 
sleeve 3 is slidably formed betWeen the engagement ring 40 
and the stopper 41. 
A ?rst sleeve 6 is provided on the inner periphery of the 

opening portion 2 of the arbor body 1 in such a manner that 
an outer periphery thereof is formed along the inner periph 
eral face of the opening portion 2 and can retreat toWard the 
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6 
base body side. An inclined face 6a, for abutment against 
Which a stepped portion 20a of a shank 20 of the cutter B 
abuts, is formed on a tip of the ?rst sleeve 6 (a loWer end in 
FIGS. 1 and 2), and an abutment face 6b for abutting against 
the inner peripheral face portion of the ball 5 and preventing 
more projection into the tip side is formed on an outer 
peripheral face of the ?rst sleeve 6. A coiled spring 8 for 
pressing the ?rst sleeve 6 toWard the tip of the arbor body 1 
is provided on the base end side of the ?rst sleeve 6. Abase 
end of the coiled spring 8 is engaged With a conveX portion 
(spring mount seat) 1f formed toWard an inside diameter in 
the vicinity of a bottom of the opening portion 2 of the arbor 
body 1 as shoWn in FIG. 1. Accordingly, the ?rst sleeve 6 
can retreat from a state shoWn in FIG. 2 or 4 to a state shoWn 

in FIG. 1 or 5, and a slide region is formed therebetWeen. 
A holding hole 9 for accommodating the ball 5 therein is 

formed With outer and inner peripheral portions projecting 
into the arbor body 1 in the slide region of the ?rst sleeve 6 
and the second sleeve 3. In other Words, in a state in Which 
the shank 20 of the cutter B is not inserted, the inside and 
outside portions of the ball 5 Which accommodated in the 
holding hole 9 and having a periphery held in the holding 
hole 9 are held by the outer peripheral face of the ?rst sleeve 
6 and the annular groove 3a having a U-shaped section 
formed on the inner peripheral face of the second sleeve 3 
as shoWn in FIG. 2 or 4. On the other hand, in the state in 
Which the shank 20 is inserted, the outside portion of the ball 
5 abuts against a relatively projecting portion 36 of the 
second sleeve 3 (a portion on the tip side of the above 
mentioned “annular groove 3a having a U-shaped section”), 
and the inside portion of the ball 5 abuts against a concave 
portion 23 formed on the outer peripheral face of the shank 
20 of the cutter B, and is thus held as enlarged in FIG. 5. 
As shoWn in FIG. 1 or FIG. 5 in Which a main part is 

enlarged, the shank 20 of the cutter B has a tip portion 20b 
formed With such an outside diameter to be inserted into the 
opening portion 2 of the arbor A, the outside diameter of the 
base end portion 20c is reduced more than the diameter of 
the tip portion 20b, and a stepped portion 21 is formed 
therebetWeen. More speci?cally, the outside diameter of the 
base end portion 20c is equal to the inside diameter of the 
?rst sleeve 6 provided on the opening portion 2 of the arbor 
body 1 (accurately, is slightly smaller than the inside 
diameter), and the stepped portion 21 is formed by an 
inclined face (to perform a face contact on the abutment face 
6a) corresponding to the abutment face 6a on the tip of the 
?rst sleeve 6. The concave portion 23 for accommodating 
the ball 5 is formed adjacently to the stepped portion 21 on 
the tip side (loWer end side as shoWn) of the stepped portion 
21. The concave portion 23 is conical. And, in the arrange 
ment of the shank 20, the concave portion 23 is formed in 
three places at an interval of 120 degrees in an aXially 
circumferential direction corresponding to the arrangement 
of the ball 5 shoWn in FIG. 3 illustrating the aXial section of 
the arbor A. HoWever, the interval is not restricted to 120 
degrees but may be set to an angle of, for example, 90 
degrees, 60 degrees or the like. Alternatively, the angle may 
be non-point symmetrical With respect to an aXial core. Such 
a structure is suitable for the case Where the position of the 
cutter in the direction of rotation is to be speci?ed against the 
arbor. An outside diameter of the shank 20 betWeen the 
stepped portion 21 and the concave portion 23 is equal to the 
outside diameter of the tip potion Where the ?rst sleeve 6 on 
the arbor A side starts to come in contact With the ball 5. 
When the shank 20 is to be inserted into the opening portion 
2 of the arbor body 1, the ball 5 can smoothly be transferred 
from the outer peripheral face of the ?rst sleeve 6 to the 
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shank 20 side. The tip side (cutting edge portion 22 side) of 
the concave portion 23 has a diameter slightly greater than 
on the base end side. Thus, the ball 5 is not moved toWard 
the tip side of the shank any longer. In other Words, the 
portion having the larger diameter serves to function as a 
stopper of the ball 5 toWard the tip side. 

Furthermore, a bottomed hole 10 having a smaller diam 
eter than the diameter of the opening portion 2 of the arbor 
body 1 is formed on a line extending toWard the base end (an 
upper end in FIGS. 1 and 2) side of a center line of the 
opening portion 2. A compressible coiled spring 11 is 
provided in the bottomed hole 10. On the other hand, a 
through hole 25 is formed on a center line (axial core) of the 
shank 20 of the cutter B, and a center pin 30 is provided in 
the through hole (a “inserting hole” according to claim 5) 25 
to freely retreat toWard the arborAside. The through hole 25 
is constituted such that a base end (upper end) portion has a 
large diameter and the tip (loWer end) side has an inside 
diameter (accurately, Which is slightly larger than) equal to 
the outside diameter of the center pin 30, and a connecting 
portion thereof is provided With a tapered sheet face (a 
“engagement face” according to claim 5) 25a forming a 
liquid sealing mechanism together With the sheet face 30a. 
The center pin 30 has a ?ange portion 30A. A loWer end of 
the ?ange portion 30A is provided With a tapered sheet face 
30a Which can closely come in contact With the sheet face 
25a. The loWer end of the coiled spring 11 for pressing the 
center pin 30 toWard the tip is engaged With an upper end of 
the ?ange portion 30A. The center pin 30 is provided to 
retreat toWard the arbor A side With respect to the cutter B 
against the press force of the coiled spring 11. 

Moreover, a helical groove 30c is formed on the outer 
periphery of the center pin 30 excluding a predetermined 
dimension (distance) L from the upper end as shoWn in FIG. 
6 illustrating the enlarged center pin. In a state in Which the 
sheet faces 25a and 30a are separated from each other, a 
coolant can be supplied in a necessary amount from an upper 
portion to a loWer portion When the center pin 30 retreats to 
the base end side by the predetermined dimension L or more. 
The predetermined dimension L is set almost equal to a 
dimension W at Which the tip of the center pin 30 projects 
from the cutting edge portion of the tip of the shank toWard 
the tip side in a free state (external force does not act on the 
center pin 30 from the tip side) in Which the center pin 30 
is pressed from the base end side toWard the tip side by 
means of the coiled spring 11. 

Furthermore, a ring-shaped member 15 is provided in a 
slightly loWer portion of the center of the arbor body 1 in an 
axial direction to freely rotate With respect to the arbor body 
1 and to be liquid-tight by an O ring 16. In addition, a 
through hole 15a is formed on the ring-shaped member 15 
toWard the central side in a radial direction, and a through 
hole 13 is formed to communicate With the through hole 
15a. The through hole 13 has a tip Which reaches the inner 
peripheral face of the bottomed hole 10 from the outer 
peripheral face of the arbor body 1 and is opened on the 
inner peripheral face of the bottomed hole 10. In FIG. 1, a 
screW 17 ?xed to the left end of the ring-shaped member 15 
is to be attached to a ?xture Which is not shoWn. 

Accordingly, When the coolant is supplied from the 
through hole 15a of the ring-shaped member 15, it can be fed 
toWard the through hole 25 (center pin 30) side through the 
through hole 13 and bottomed hole 10 of the rotating arbor 
body 1. More speci?cally, a passage for the coolant is 
formed from the through hole 15a of the ring-shaped mem 
ber 15 to the through hole 25 (center pin 30). The coolant 
can be supplied from the inner peripheral side of the cutter 
B to a cut portion only during drilling. 
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In the shank attaching structure having the above 

mentioned structure, the cutter can easily be attached and 
detached to and from the arbor in the folloWing manner, and 
a Work can simply be performed Without using a special 
machine tool. Furthermore, assembly can easily be carried 
out. In addition, the coolant can automatically be supplied to 
the rotating cutter also during the drilling Work if necessary. 
More speci?cally, When the cutter B is to be attached to the 
arbor A, the shank 20 of the cutter B is inserted into the 
opening portion 2 of the arbor A so that the stepped portion 
21 of the shank 20 abuts against the inclined face 6a of the 
?rst sleeve 6, thereby causing the ?rst sleeve 6 to retreat to 
the base end side of the arbor A. As a result, the constraint 
of the ball 5 toWard the inside diameter in the radial direction 
is released so that the ball 5 projects into the inside diameter 
side. Consequently, the ball 5 is moved along the outer 
peripheral face of the shank 20 according to the insertion of 
the shank 20 and is then accommodated in the concave 
portion 23 of the shank 20. As a result, the shank 20 is ?xed 
onto the arbor A side in that state as shoWn in FIG. 1. 
When the cutter B is to be detached from the arbor A, it 

is suf?cient that the second sleeve 3 is moved toWard the tip 
(doWnWard in FIG. 1) With respect to the arbor body 1 
against the elastic force of the coiled spring 4 in the state 
shoWn in FIG. 1. If the second sleeve 3 is thus moved, the 
ball 5 corresponds to the annular groove 3a of the second 
sleeve 3 to move (retreat) toWard the outside diameter so that 
a part of the ball 5 is accommodated in the groove 3a. As a 
result, the engagement state of the ball 5 With the concave 
portion 23 is released. Thus, the cutter B can easily be 
detached doWnWard from the arbor A. In this case, the ?rst 
sleeve 6 is moved toWard the tip side (doWnWard in FIG. 1) 
With respect to the arbor body 1 by the spring force of the 
coiled spring 8 according to the movement of the shank 20 
doWnWard (toWard the tip side). Consequently, the ball 5 is 
held on the inside diameter side by the ?rst sleeve 6 as 
shoWn in FIG. 4. In this case, the abutment face 6b of the 
?rst sleeve 6 abuts against and holds the ball 5 on the base 
end (upper end in FIG. 1) side. As a result, the ball 5 is held 
in the holding hole 9 in that state. 
As described above, When drilling is to be performed on 

a substance to be drilled such as a steel plate With the cutter 
B attached to the arbor A, a hose for supplying the coolant 
is connected to the through hole 15a of the ring-shaped 
member 15 shoWn in FIG. 1, thereby supplying the coolant. 
Consequently, before the tip of the center pin 30 abuts 
against the substance to be drilled, the coolant is not 
supplied by the contact of the sheet faces 25a and 30a. When 
the center pin 30 retreats toWard the base end side by a 
predetermined dimension (the above-mentioned dimension 
L), that is, the drilling Work is started by a cutting edge 
portion 22, the coolant is supplied from the through hole 15a 
to the cutting edge portion 22 of the cutter B positioned in 
an outside diameter direction through the bottomed hole 10, 
the through hole 25 of the shank 20, the sheet faces 25a and 
30a, and the spiral groove 30c of the center pin 30. 

With the shank attaching structure, since the ?rst sleeve 6 
and the second sleeve 3 are circular or are formed on a shape 
basis by combination thereof, they can easily be processed 
by simply using a general-purpose lathe or the like. In 
addition, since the portions of the arbor body 1 are also 
circular or are formed on a shape basis by combination 
thereof, they can easily be processed by using a general 
purpose lathe or a drilling machine. Moreover, since the 
coiled spring Which is an elastic member is simply attached 
to an inner peripheral face or an outer peripheral face, 
assembly can easily be performed. 
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Second Embodiment 
A second embodiment of the present invention Will be 

described beloW With reference to FIGS. 7 to 11. A shank 
attaching structure according to the second embodiment is 
basically identical to the shank attaching structure according 
to the ?rst embodiment. 
As shoWn in FIGS. 7 to 10, the shank attaching structure 

has an arbor A. The arbor A comprises an arbor body 101 
including a tapered attachment portion 112 to be attached to 
a rotary shaft of a driving device, a bottomed hole 110 
formed inside and an opening portion 102. In the vicinity of 
an open end of the opening portion 102, the arbor body 101 
comprises siX holding holes 109 Which penetrate a Wall 
portion of the arbor body 101. The siX holding holes 109 are 
provided at regular intervals around the arbor body 101. An 
engagement member formed by a ball 105 is held in the 
holding holes 109. 
A ?rst sleeve 106 (Which is also referred to as an inner 

sleeve in the present embodiment) is provided to freely slide 
over the inner peripheral face of the bottomed hole 110 of 
the arbor body 101 in a longitudinal direction in the vicinity 
of the end of the opening portion 102. The ?rst sleeve 106 
is elastically pressed toWard the end side of the opening 
portion 102 by a coiled spring 108. The ?rst sleeve 106 has 
a Wall face 126. The Wall face 126 prevents the ball 105 
acting as the engagement member from projecting from the 
holding hole 109 into the inner peripheral side of the arbor 
body 101. The second sleeve 103 (Which is also referred to 
as a release collar in the present embodiment) is provided to 
freely slide along the outer peripheral face of the arbor body 
101 in a longitudinal direction in the vicinity of the end of 
the opening portion 102. The second sleeve 103 is consti 
tuted to be slidable in a region from a position (non-holding 
position) Where a shank 120 of a cutter B (see FIG. 8) is not 
held as shoWn in FIG. 7 to a position (holding position) 
Where the shank i20 of the cutter B is held as shoWn in FIG. 
8. In the non-holding position, the ball 105 acting as the 
engagement member is permitted to enter an annular 
L-shaped groove 103a Which is formed on the inner periph 
eral face of the second sleeve 103. In the non-holding 
position, the ?rst sleeve 106 can be moved to hold the ball 
105 acting as the engagement member on the inner periph 
ery. 

In the holding position, the ball 105 acting as the engage 
ment member is pushed out from the groove 103a formed on 
the second sleeve 103 inWardly in the radial direction and is 
then moved inWardly in the radial direction of the arbor body 
101 as shoWn in FIG. 8. The ball 105 cannot be moved 
inWardly in the radial direction of the arbor body 101 as 
described above before the ?rst sleeve 106 is moved toWard 
the base end of the arbor body 101 in the longitudinal 
direction. The second sleeve 103 is pressed by a coiled 
spring 104 in such a direction as to move to the holding 
position. The opening end side of the opening portion 102 of 
the coiled spring 104 is held by a stopper (spring retainer) 
141 for preventing drop-off. An annular engagement ring 
140 regulates the movement of the second sleeve 103 toWard 
the base end side With respect to the arbor body 101, that is, 
stops a slide region provided toWard the base end side. 
A ring-shaped member (coolant collar) 115 is rotatably 

provided With respect to the arbor body 101 on the outer 
peripheral face provided slightly beloW the central portion of 
the arbor body 101, and the ring-shaped member 115 is held 
in that position by a snap ring 140. TWo O rings 116 are 
provided betWeen the arbor body 101 and the ring-shaped 
member 115 to hold a liquid-tightness therein. A coolant 
coupling 144 is screWed to the ring-shaped member 115 in 
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order to supply the coolant to the arbor body 101. The arbor 
body 101 has an annular groove 146 on the outer periphery 
thereof, and has a through hole 113 communicating With the 
groove 146 to guide the coolant from the groove 146 to the 
inside of the arbor body 101. In the present embodiment, an 
arbor arm 150 for preventing the rotation of the ring-shaped 
member 115 in use is ?Xed to the ring-shaped member 115. 
Furthermore, a coiled spring 111 is provided on the bot 
tomed hole 110 of the arbor body 101. 
The shank attaching structure according to the present 

embodiment is designed to use an annular cutter B. The 
annular cutter B is provided a center pin 130 to freely retreat 
on the center line thereof. The annular cutter B includes a 
shank 120 having a ?rst portion 160, a second portion 162 
and an annular projection 164 positioned in the middle of the 
?rst portion 160 and the second portion 162. The ?rst portion 
160 and the second portion 162 have cylindrical shapes, and 
the ?rst portion 160 has a greater diameter than the diameter 
of the second portion 162. The ?rst portion 160 has a conical 
concave portion 123 formed thereon. The conical concave 
portion 123 is provided at a regular interval on the outer 
periphery of the shank 120. The center pin 130 has a ?ange 
portion 130A for closely coming (seating) in contact With 
the inside of the arbor body 101, and a longitudinal (axial) 
groove 130c (see FIGS. 9 to 11) capable of supplying the 
coolant to the cutter B side. 

In use, the shank attaching structure having the above 
mentioned structure is designed such that a shank portion of 
the cutter B can be inserted into the opening portion 102 of 
the arbor body 101 and the cutter B can surely be held in the 
arbor body 101 When the insertion is completed. The shank 
attaching structure is set in a state shoWn in FIG. 7 at the 
beginning. When the cutter B is inserted into the opening 
portion 102 of the arbor body 101, the annular projection 
164 is engaged With the ?rst sleeve 106. Consequently, the 
?rst sleeve 106 is moved toWard the base end side of the 
arbor body 101 against the press force of the coiled spring 
108. As soon as the cutter B is completely inserted into the 
arbor body 101, the ball 105 acting as the engagement 
member is moved inWardly in the radial direction and is then 
engaged With the concave portion 123 of the shank 120 of 
the cutter B. This operation is automatically performed 
through the second sleeve 103 by the press force of the 
coiled spring 104. At the same time that the operation of the 
ball 105 into the concave portion 123 is performed, the 
second sleeve 103 is moved to the holding position (see FIG. 
8) by the press force of the coiled spring 104. The coolant 
can be supplied into the arbor body 101 through the ring 
shaped member 115. During a cutting Work, the cutter B is 
cut into a substance to be cut. Therefore, the center pin 130 
is pressed toWard the base end side With respect to the arbor 
body 101, and the ?ange portion 130A of the center pin 130 
is released from a state in Which it is in close contact With 
the inside of the cutter B. As shoWn in FIGS. 9 to 11, this 
operation permits the coolant to be supplied to the groove 
130c through the ?ange portion 130A of the center pin 130. 
An O ring 117 provided in the arbor body 101 functions as 
a seal betWeen the arbor body 101 and the shank 120 of the 
cutter B. Consequently, it is possible to prevent the coolant 
from leaking out to the outer periphery of the cutter B. 
The cutter B attached to the arbor A is detached by 

moving the second sleeve 103 by hands toWard the tip side 
of the arbor body 101 against the press force of the coiled 
spring 104. In the state of the non-holding position (see FIG. 
7), the ball 105 is automatically moved outWardly in the 
radial direction by the function of the press force of the 
coiled spring 108 through the ?rst sleeve 106 or through the 
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shank 120 of the cutter B. When the ball 105 is moved 
outwardly in the radial direction, the cutter B is automati 
cally discharged from the arbor body 101 by the press force 
of the coiled spring 111 through the ?rst sleeve 106. At the 
same time that the cutter B is discharged, the ?rst sleeve 106 
is automatically moved toWard the tip side of the arbor body 
101 up to a position Where an abutment face 106b abuts 
against the ball 105. In the state in Which the ?rst sleeve 106 
is moved toWard the tip side, it prevents the glove 105 from 
projecting into inner-side of the arbor body 101. 
Industrial Applicability 

The shank attaching structure according to the present 
invention can be utiliZed for attaching and detaching a 
cutting tool such as a cutter to and from a drilling machine, 
a hand poWered drill, a hammer drill and the like. In 
addition, the shank attaching structure is simpli?ed, is easy 
to Work and can easily be assembled in a short time. 

Accordingly, it is possible to manufacture the shank 
attaching structure more inexpensively than a conventional 
shank attaching structure and to obtain high reliability With 
the simple structure. 

Moreover, the attachment and detachment of a cutter to 
the arbor side can easily be performed by one hand. 
Therefore, it is possible to save a time taken to exchange 
tools and to relieve an operator’s labor. 

Furthermore, it is possible to implement a one-touch 
typed shank attaching structure in Which a coolant can be 
supplied easily and effectively only during a Work. 
What is claimed is: 
1. A shank attaching structure in Which an engagement 

member is provided on an inner peripheral face of an 
opening portion formed on a tip of an arbor so as to freely 
retreat in a direction of an outside diameter, and a shank 
provided on a base end of a cutter is detachably attached to 
the opening portion of the arbor With one touch, 

Wherein the shank is formed to have such an outside 
diameter as to pass in a state in Which the engagement 
member provided on the arbor retreats in the direction 
of the outside diameter, a diameter of a base end portion 
of the shank is further reduced to form a stepped 
portion for abutment, and a concave portion(s) for 
accommodating a projected portion of the engagement 
member projected in a direction of an inside diameter 
is/are formed on a tip side portion of the stepped 
portion, 

a ?rst sleeve is provided on the inner peripheral face of the 
opening portion of the arbor in such a manner that a tip 
of the ?rst sleeve can abut against the stepped portion 
of the shank to retreat toWard a base end side and the 
state in Which the engagement member is caused to 
retreat in the direction of the outside diameter can be 
kept by an outer peripheral face of the ?rst sleeve, 

a holding hole for holding the engagement member in a 
slide operation region of the ?rst sleeve is formed in a 
Wall portion of the arbor, 

the state in Which the engagement member retreats in the 
direction of the outside diameter is kept until a tip of the 
?rst sleeve pressed toWard an open end by an elastic 
member to be abut by the stepped portion of the shank, 

a second sleeve is provided on the outer peripheral face of 
the arbor for being moved in at least one of directions 
of an axial tip and a base end, pressing the engagement 
member in the direction of the inside diameter by the 
inner peripheral face of the second sleeve With the 
movement in one of the directions, and accommodating 
the engagement member in the direction of the outside 
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diameter Without the movement in one of the 
directions, and 

the second sleeve is pressed in one of the directions by an 
elastic member, thereby keeping a state in Which the 
engagement member is accommodated in the concave 
portion of the shank, and the second sleeve is moved in 
a direction opposite to the one of the directions against 
elastic force of the elastic member, thereby causing the 
engagement member to retreat in the direction of the 
outside diameter. 

2. The shank attaching structure according to claim 1, 
Wherein one of the axial directions of the second sleeve is a 
base end side and a direction opposite to the one of the axial 
directions is a tip side. 

3. The shank attaching structure according to claim 1, 
Wherein one of the axial directions of the second sleeve is a 
tip side and a direction opposite to the one of the axial 
directions is a base end side. 

4. The shank attaching structure according to claim 1, 
Wherein the engagement member is a ball, the elastic mem 
ber for pressing the ?rst sleeve is formed of a coiled spring 
having such a dimension as to cause the outer periphery of 
the coiled spring to be provided along the inner peripheral 
face of the opening portion of the arbor, and the elastic 
member for pressing the second sleeve is a coiled spring 
having such a dimension as to cause the inner periphery of 
the coiled spring to be provided along the outer peripheral 
face of the arbor and to cause the outer periphery of the 
coiled spring to be provided along the inner peripheral face 
of the second sleeve. 

5. The shank attaching structure according to claim 1, 
Wherein the opening portion of the arbor is extended toWard 
the base end side to form a hole portion for supplying a 
coolant and to form, on the hole portion, a through hole 
having a tip open and extending in a radial direction is 
formed on the hole portion, a ring member is rotatably 
attached to the arbor on the outer periphery of the arbor 
Where the hole is positioned, and a sealing member for a 
liquid seal is provided betWeen the ring member and the 
arbor, and 

a passage for supplying the coolant from an upper end 
toWard a tip side is formed in an axial core portion of 
the shank. 

6. The shank attaching structure according to claim 4, 
Wherein the opening portion of the arbor is extended toWard 
the base end side to form a hole portion for supplying a 
coolant and to form, on the hole portion, a through hole 
having a tip open and extending in a radial direction is 
formed on the hole portion, a ring member is rotatably 
attached to the arbor on the outer periphery of the arbor 
Where the hole is positioned, and a sealing member for a 
liquid seal is provided betWeen the ring member and the 
arbor, and 

a passage for supplying the coolant from an upper end 
toWard a tip side is formed in an axial core portion of 
the shank. 

7. The shank attaching structure according to claim 5, 
Wherein a coiled spring is provided in the hole portion for 
supplying the coolant, and a center pin is provided in a 
inserting hole of the shank so as to retreat toWard the hole 
portion side in such a manner that it is pressed toWard a tip 
side by the coiled spring and the tip projects from a tip of a 
cutter, and 

a ?ange portion is formed in a base end portion of the 
center pin for being engaged With the shank side When 
the center pin projects, and a liquid sealing mechanism 
is formed for performing a liquid seal in a state in 



US 6,250,856 B1 
13 

Which the ?ange portion abuts against an engagement 
face of an upper end of the inserting hole With Which 
the ?ange portion is engaged. 

8. The shank attaching structure according to claim 6, 
Wherein a coiled spring is provided in the hole portion for 
supplying the coolant, and a center pin is provided in a 
inserting hole of the shank so as to retreat toWard the hole 
portion side in such a manner that it is pressed toWard a tip 
side by the coiled spring and the tip projects from a tip of a 
cutter, and 

a ?ange portion is formed in a base end portion of the 
center pin for being engaged With the shank side When 
the center pin projects, and a liquid sealing mechanism 
is formed for performing a liquid seal in a state in 
Which the ?ange portion abuts against an engagement 
face of an upper end of the inserting hole With Which 
the ?ange portion is engaged. 

9. The shank attaching structure according to claim 7, 
Wherein the ?ange portion and the engagement face forming 
the liquid sealing mechanism comprise tapered faces Which 
are contacted each other. 

10. The shank attaching structure according to claim 8, 
Wherein the ?ange portion and the engagement face forming 
the liquid sealing mechanism comprise tapered faces Which 
are contacted each other. 

11. The shank attaching structure according to claim 9, 
Wherein a groove for forming a coolant passage is provided 
beloW a position Which is loWer by a predetermined dimen 
sion based on a loWer portion of the ?ange portion of the 
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center pin in the composition Which includes the outer 
peripheral face of the center pin and the inner peripheral face 
of the inserting hole of the shank Which is in contact With the 
outer peripheral face. 

12. The shank attaching structure according to claim 10, 
Wherein a groove for forming a coolant passage is provided 
beloW a position Which is loWer by a predetermined dimen 
sion based on a loWer portion of the ?ange portion of the 
center pin in the composition Which includes the outer 
peripheral face of the center pin and the inner peripheral face 
of the inserting hole of the shank Which is in contact With the 
outer peripheral face. 

13. The shank attaching structure according to claim 11, 
Wherein the position Which is loWer by the predetermined 
dimension is substantially equal to a dimension With Which 
the center pin projects from a cutting edge portion on the tip 
of the cutter toWard the tip side in a free state in Which the 
center pin is pressed from the base end toWard the tip by the 
coiled spring. 

14. The shank attaching structure according to claim 12, 
Wherein the position Which is loWer by the predetermined 
dimension is substantially equal to a dimension With Which 
the center pin projects from a cutting edge portion on the tip 
of the cutter toWard the tip side in a free state in Which the 
center pin is pressed from the base end toWard the tip by the 
coiled spring. 
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